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This special issue of Procedia CIRP contains the proceedings of the 21st CIRP Conference on Life Cycle Engineering (CIRP 
LCE 2014) held in Trondheim 18th to 20th June 2014. As both Chairman of this conference and Managing Guest Editor of this 
special issue I would like to share my welcome address with you. 
Dear delegates to the CIRP LCE 2014 
This year’s conference is the 21st in a yearly sequence. It gathers researchers from all parts of the word for three days of 
intense presentations of research results and discussions about all the important findings, thoughts and ideas that ate presented. 
21 years in a human life means reaching adult age with all the responsibility and freedom to act that people have. In a way the 
LCE conferences have reached that stage now.  From its beginning up till now these conferences have expanded and developed 
the insight in the reality of Life Cycle Engineering. Hopefully we now see that in our engineering societies we are able to act as 
adults that with all this accumulated wisdom can apply it to meet the challenges of the modern industrialized society. 
In the CIRP keynote paper from 2005 “From Life Cycle Assessment to Sustainable Production: Status and Perspectives”,  
Hauschild, Jeswiet and Alting defined Life Cycle Engineering as complete systematic hierarchy of analysis and decision support 
tools that covers all aspects of a product’s lifecycle from design, through production, distribution and use until its life ends in 
remanufacturing, component re-use or recycling for material re-use. To collect knowledge of all the products and associated 
production processes and modes of usage is an enormous task. It is well beyond the capacity of any single organization. But 
every participant in this field can create valuable knowledge. The LCE conference series is one of the major contributors by 
increasing the depth of knowledge and widening the scope and understanding of Life Cycle Engineering. 
Today we see that this scope has been widened from the initial interest in Life Cycle Assessment and product disassembly to 
the full and total understanding of all aspects of Life Cycle Engineering. In particular the effects of energy usage and its 
implications for CO2 emissions from both production and use of industrial products have been in focus the later years. 
In line with this development, the central theme of CIRP LCE 2014 is “Life cycle engineering to save energy”. The 
participants were encouraged to present research that contributes to better understanding of how the energy usage in sum can be 
minimized over the life cycle for our industrial products.  Since the conference also belongs to the CIRP family it is natural that 
the emphasis is on product design and manufacturing. The emphasis is clearly apparent in the themes of the papers, 20 out of 93 
contributions covers aspects of energy usage and efficiency. 
Norway is also very appropriate country for staging a conference where “green energy” is a topic. As the our electricity 
generating system is almost totally based on water power, we can demonstrate how a modern society can utilize electricity from 
renewable sources to minimize CO2 emissions from many of modern society’s unavoidable activities. For the transportation 
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sector the Norwegian government has established special incentives for electric cars, and as a result the sale of electric vehicles 
has skyrocketed the last year. In the first quarter of this year the Tesla Model S was the most sold car in Norway. Furthermore 
there are several studies of the viability of electric propulsion for car ferries, some of these will probably be built and put into 
traffic in a few years.  
There is also a strong political majority in Stortinget, the Norwegian parliament, which will create legislation that forces the 
operators of some of the new offshore oil-fields to supply the offshore platforms with electrical energy from the mainland to 
avoid using gas fired local electricity generating on the platforms. This is however, a controversial decision. It  is strongly 
debated whether or not this is the most efficient way to reduce CO2 emissions. 
However, the next three days’ conference will cover much more than energy efficiency. In the domain of manufacturing 
processes there are papers on machine tools, machining and new processes as well as green manufacturing, all presented in a life 
cycle engineering context. Disassembly, remanufacturing, and recycling are othere important themes related to products’ end of 
life. We will discuss how education, methodology, user behavoiur, and life cycle perpectives contribute to sustainable design 
practice. And last but not least, life cycle analysis methodology as well as specific examples of life cycle assessment of both 
mechanical and electrical products. Our research is on the detailed technical level. It is on this level we create the knowledge 
which is the foundation for sound and effective large scale measures. It is us as researchers who make it possible for the society 
as a whole to reach wise decisions for a sustainable future. 
I wish you a successful and rewarding three days here at the CIRP LCE 2014. 
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